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DETAILED ACTION 

Claim Rejections - 35 USC § 112 

1 . Claim 5 is rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

2. Regarding claim 5, the phrase "such as" renders the claim indefinite 
because it is unclear whether the limitations following the phrase are part of the 
claimed invention. See MPEP § 2173.05(d): 

"If upon review of the claim as a whole in light of the specification, the 
examiner detemiines that a rejection under 35 U.S.C. 112, second paragraph, is 
not appropriate in the above-noted example, but is of the opinion that the clarity 
and the precision of the language can be improved by the deletion of the phrase 
"such as" in the claim, the examiner may make such a suggestion to the 
applicant." 

Ciaim Rejections - 35 USC § 101 

3. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or 
composition of matter, or any nev\^ and useful Improvement thereof, may obtain a patent 
therefor, subject to the conditions and requirements of this title. 

4. Claims 5 & 6 are rejected under 35 U.S.C. 101 because the claimed 
invention is directed to non-statutory subject matter. 
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5. In regards to claim 5, The method of "the incident light beam is 
modulated by a phase modulator at a frequency .omega., the intensity l(t) 
measured by the detection means as a function of the modulation amplitude 
.delta.(t) is: l(t)=l(l.sub.OLsub.s sin(.delta.(t))+l.sub.c cos(.delta.(t))) where 6 ( t ) = 
A 0 + A 1 sin t + n = 2 A n sin ( n t + n ) a first Fourier-transform processing 
means analyses the signal l(t) into Fourier components S.sub.o(dc), S.sub.1, 
S.sub.2 at frequency .omega, and at frequency 2.omega., second processing 
means produces values l.sub.O, l.sub.s, l.sub.cfrom the measured harmonics 
S.sub.O, S.sub.1 , S.sub.2 according to the following relation: 7 ( S 0 S 1 S 2 ) = I 
(1 0002T1J1(A)0002T2J2(A))(1cs,0J0(A) + cc,001cc, 
0cs,21 )(I0ISIC) where J.sub.O, J.sub.1 and J.sub.2 are the Bessel 
functions of order 0, 1 , 2; T.sub.1 and T.sub.2 are specific constant of the 
detection means and C.sub.c.O, C.sub.s.O, C.sub.s,.omega. and 
C.sub.s,2.omega. describe the weak coupling between the three Fourier 
components, the modulation amplitude A being generally chosen such as 
J.sub.O(A)+C.sub.c,0,=0: S.sub..omega..about.T.sub.1 l.sub.s+c.sub.s,.omeg- 
a.l.sub.C S.sub.2.omega..about.T.sub.2l.sub.c+c.sub.s,2.omega.l.sub.s The 
spectroscopic variations of (T.sub.1, T.sub.2) and (C.sub.c,0, C.sub.s.O, 
C.sub.s,.omega. and C.sub.s2.omega.) are calculated by fitting a polynomial 
variation to the experimental values measured with the orientations of said 
polarisation state generator, modulator and polarisation state detector, being 
respectively P, M and A, said calibration is performed according to the 
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configurations P-M=.+-.45.degree.; A=0.degree., QO.degree.; M=.+-.45.degree. 
and P-M=.+-.45.degree.; A=45.degree.; M=45.degree., third processing means 
produces the value .psi. and .DELTA, from l.sub.O, l.sub.s, and l.sub.c according 
to simple trigonometric formulae, a method of polarimatric measurement 
according to claim 5, wherein a forth degree polynomial is used for fitting the 
experimental values (T.sub.1, T.sub.2, C.sub.c,0, C.sub.s,0, C.sub.s,.omega. 
and C.sub.s2.omega.)"; and 

In regards to claim 6, "wherein a forth degree polynomial is used for 
fitting the experimental values (T.sub.1, T.sub.2, C.sub.c.O, C.sub.s,0, 
C.sub.s,.omega. and C.sub.s2.omega.)/' does not produce a tangible result. The 
practical application of the claimed invention cannot be realized until the 
infomiation is conveyed to the user. For the results to be tangible, if would need 
to output the information to a user, display it for a user, stored for later use, or 
used in a tangible manner. Merely determining, selecting, calculating, evaluating, 
converting would not appear to be sufficient to constitute a tangible result, since 
the outcome of the method has not been used in a disclosed practical application 
nor made available in such a manner that its usefulness in a disclosed practical 
application can be realized. 

"The claimed invention as a whole must be useful and accomplish a practical 
application. That is, it must produce a "useful, concrete and tangible result." State 
Street, 149 F.3d at 1373-74, 47 USPQ2d at 1601-02. The purpose of this requirement 
is to limit patent protection to inventions that possess a certain level of "real world" 
value, as opposed to subject matter that represents nothing more than an idea or 
concept, or is simply a starting point for future investigation or research (Brenner v. 
Manson, 383 U.S. 519, 528-36, 148 USPQ 689, 693-96 (1966)); In re Fisher, 421 
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F.3d 1365, 76 USPQ2d 1225 (Fed. Cir. 2005); In re Ziegler, 992 F.2d 1 197, 1200-03, 
26 USPQ2d 1600, 1603-06 (Fed. Cir. 1993)). " 

Claim Objections 

6. Claim 21 is objected to because of the following informalities: tliere is an 
"1" in the claim where is should read "in". Appropriate correction is required. 



Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United states. 

8. Claims 1-4, 8, 9, 13-18, 24 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Woollam et al. (6,982,792). 

Woollam discloses a spectrophotometer, ellipsometer, polarimeter and the 
like systems comprising: 

In regards to claim 1 , a method of polarimetric measurement of a sample 
(SS) represented by the coefficients of a Mueller matrix (Column 48, lines 6-9), in 
which the sample (SS) located inside an airtight chamber (OH) is illuminated by 
a polarized incident light beam produced by a polarization state generator (PSG) 
(Column 32, lines 14-1 7 and Fig, 7c); 
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said beam being reflected by the sample (SS), analyzed by a polarization 
state detector (PSD) and then measured by detection means (DET) being 
located in at least an air tight chamber (CH) (Column 22. lines 18-22 and Fig. 
la); 

wherein, one illuminates the sample (SS) with a light beam in the spectral 
range from the far ultraviolet to the visible (Column 23, lines 9-1 2 and Fig. 1 b); 

one extracts the coefficients of the Mueller matrix from polarimetric 
measurements perfomned under a low partial pressure of far ultraviolet highly 
absorbing gases (Column 48, lines 1-12); and 

one evacuates far ultraviolet highly absorbing gases by pumping down 
said chambers (CH) (Column 58, lines 1-6). 

In regards to claim 2, one evacuates far ultraviolet highly absorbing 
gases by pumping down said chambers (CH) and then refilling said chambers 
(CH) with far ultraviolet non-absorbing gas (Column 58, lines 4-13). 

In regards to claim 3, the energy range of the incident light beam emitted 
by the excitation section is between 1.5 and 9.5 eV (Column 5, lines 14-16). 

In regards to claim 4, the parameters representative of the sample (SS) 
are measured by eliipsometry (Column 28, lines 1-5). 

in regards to claim 8, polarimetric system for analyzing a sample (SS) 
comprising an excitation section emitting a light beam, said excitation section 
comprising a polarization state generator (PSG) and optical means to focus said 
beam on the sample (SS), a sample holder (STG) (Column 33, lines 7-10 and 
Fig. 8c); 
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an analysis section comprising a polarization state detector (PSD), 
detection means, wherein the light beam emitted by the excitation section is in 
the spectral range far from the far ultraviolet to the visible, the light beam 
propagates through the excitation section up to through the analysis section 
under a low partial pressure of far ultraviolet absorbing gases (Column 44, lines 
6-12): 

the polarimetric system comprises at least an air tight chamber (CH), said 
chambers containing said excitation section, said analysis section and the 
sample holder (STG) (Column 33, lines 7-1 0 and Fig. 8c); 

and said chambers (CH) comprise a pumping station and pressure 
monitoring means (Column 54, lines 2-13). 

in regards to claim 9, chambers (CH) are interconnected so as to form a 
unique chamber (Column 32, lines 12-14 and Fig. 7c). 

In regards to claim 13, the polarimetric system comprises a source offer 
ultraviolet non absorbing gases and means for introducing and evacuating said 
gases into said chambers (Column 58, lines 3-12). 

In regards to claim 14, said gases comprise nitrogen (N2) (Column 19, 
lines 9-10). 

In regards to claim 15, the sample holder (STG) comprises means for 
tilting said sample holder (STG) controlled by external means (Column 62, lines 
10-12). 
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In regards to claim 16, the excitation section comprises a 
monochromator (M) positioned before the polarizer (P) (Fig. lb). 

In regards to claim 17, the detection means (DET) comprises a 
monochromator (M) (Column 26, lines 1-5). 

In regards to claim 18, a slit is positioned at the entrance of said 
monochramator and focusing means focuses the beam onto the said entrance 
slit (Column 35, lines 16-20). 

And in regards to claim 24, said polarimetric system is an ellipsometer 
(Column 28, lines 1-3). 

Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which fomris the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

10. Claims 5 & 6 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Woollam et al. (6,982,792) in view of Jobs et al. (6,804,004). 

Woollam et al. 's invention discloses all of the claimed limitations above 
except a method of polarimetric measurement according to claim 4, wherein the 
incident light beahri is modulated by a phase modulator at a frequency .omega., 
the intensity l(t) measured by the detection means as a function of the 
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modulation amplitude .delta.(t) is: l(t)=l(l.sub.Ol.sub.s sin(.delta.(t))->-l.sub.c 
cos(.delta.(t))) where 6 ( t ) = A 0 + A 1 sin t + n = 2 A n sin ( n t + n ) a first 
Fourier-transform processing means analyses the signal l(t) into Fourier 
components S.sub.o(dc), S.sub.1, S.sub.2 at frequency .omega, and at 
frequency 2.omega., second processing means produces values l.sub.O, l.sub.s, 
l.sub.c from the measured hanmonics S.sub.O, S.sub.1 , S.sub.2 according to the 
following relation: 7(S0S1S2) = I(100 0 2T1J1(A)0002T2J2(A) 
)(1cs.0J0(A) + cc,001cc,0cs.21)(l0ISIC) where J.sub.O, 
J.sub.1 and J.sub.2 are the Bessel functions of order 0, 1,2; T.sub.1 and T.sub.2 
are specific constant of the detection means and C.sub.c.O, C.sub.s,0, 
C.sub.s, .omega, and C.sub.s,2.omega. describe the weak coupling between the 
three Fourier components, the modulation amplitude A being generally chosen 
such as J.sub.0(A)+C.sub.c,0,=0: 

S.sub..omega..about.T.sub.1 l.sub.s+c.sub.s,.omeg- a.l.sub.C 
S.sub.2.omega..about.T.sub.2l.sub.c+c.sub.s,2.omega.l.sub.sThe spectroscopic 
variations of (T.sub.1, T.sub.2) and (C.sub.c.O, C.sub.s,0, C.sub.s,.omega. and 
C.sub.s2.omega.) are calculated by fitting a polynomial variation to the 
experimental values measured with the orientations of said polarisation state 
generator, modulator and polarisation state detector, being respectively P, M and 
A, said calibration is performed according to the configurations P-M=.+- 
.45.degree.; A=0.degree., 90.degree.; M=.+-.45.degree. and P-M=.+-.45.degree.; 
A=45.degree.; M=45.degree., third processing means produces the value .psi. 
and .DELTA, from l.sub.O, l.sub.s, and l.sub.c according to simple trigonometric 
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formulae and a forth degree polynomial is used for fitting the experimental values 
(Ti, T2, Cco, Cs,o, Cs,u), and Cs2u). 

However, Johs et al. teaches in regards to claim 5, a method of 
polarimetric measurement according to claim 4, wherein the incident light beam 
is modulated by a phase modulator at a frequency .omega., the intensity l(t) 
measured by the detection means as a function of the modulation amplitude 
.delta.(t) is: l(t)=l(l.sub.Ol.sub.s sin(.delta.(t))+l.sub.c cos(.delta.(t))) where 6 ( t ) = 
A0 + A1sint + n = 2Ansin(nt + n)a first Fourier-transfomi processing 
means analyses the signal l(t) into Fourier components S.sub.o(dc), S.sub.1, 
S.sub.2 at frequency .omega, and at frequency 2.omega.. second processing 
means produces values i.sub.O, l.sub.s, l.sub.cfrom the measured harmonics 
S.sub.O, S.sub.1 , S.sub.2 according to the following relation: 7(S0S1S2) = I 
(1 0002T1J1(A)0002T2J2(A))(1cs,OJO(A) + cc,001cc, 
0cs,21)(l0ISIC) where J.sub.O. J.sub:1 and J.sub.2 are the Bessel 
functions of order 0, 1 , 2; T.sub.1 and T.sub.2 are specific constant of the 
detection means and C.sub.c,0, C.sub.s,0, C.sub.s,.omega. and 
C.sub.s,2.omega. describe the weak coupling between the three Fourier 
components, the modulation amplitude A being generally chosen such as 
J.sub.0(A)+C.sub.c,0,=0: S.sub..omega..about.T.sub.1l.sub.s+c.sub.s,.omeg- 
a.l.sub.C S.sub.2.omega..about.T.sub.2l.sub.c+c.sub.s,2.omega. l.sub.s The 
spectroscopic variations of (T.sub.1 , T.sub.2) and (C.sub.c,0, C.sub.s.O, 
C.sub.s,.omega. and C.sub.s2.omega.) are calculated by fitting a polynomial 
variation to the experimental values measured with the orientations of said 
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polarisation state generator, modulator and polarisation state detector, being 
respectively P, M and A, said calibration is performed according to the 
configurations P-M=.+-.45.degree.; A=0.degree., QO.degree.; M=.+-.45.degree. 
and P-M=.+-.45.degree.; A=46.degree.; M=45.degree., third processing means 
produces the value .psi. and .DELTA, from l.sub.O, l.sub.s, and l.sub.c according 
to simple trigonometric formulae (Pages 26-28). 

And in regards to claim 6, a forth degree polynomial is used for fitting 
the experimental values (Ti, T2, Cco, Cs,o. Cs,u, and Cs2u) (Columns 58 & 59, 
Page 27). 

Given the teachings of Johs et al., it would to modify the 
spectrophotometer, ellipsometer, polarimeter and the like systems of Woollam et 
al. with a method of polarimetric measurement according to claim 4, wherein the 
incident light beam is modulated by a phase modulator at a frequency.omega., 
the intensity l(t) measured by the detection means as a function of the 
modulation amplitude .delta.(t) is: l(t)=l(l.sub.Ol.sub.s sin(.delta.(t))+l.sub.c 
cos(.delta.(t))) where 6(t)=.A0 + A1sint + n = 2Ansin(nt + n)a first 
Fourier-transform processing means analyses the signal l(t) into Fourier 
components S.sub.o(dc), S.sub.1, S.sub.2 at frequency .omega, and at 
frequency 2.omega., second processing means produces values l.sub.O, l.sub.s, 
l.sub.c from the measured hamionics S.sub.O, S.sub.1 , S.sub.2 according to the 
following relation: 7 ( S 0 S 1 S2) = I(1 0002T1J1(A)0002T2J2(A) 
)(1cs,0J0(A) + cc,001cc,0cs,21)(l0ISIC) where J.sub.O, 
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J.sub.1 and J.sub.2 are the Bessel functions of order 0, 1 , 2; T.sub.1 and T.sub.2 
are specific constant of tlie detection means and C.sub.c.O, C.sub!s,0, 
C.sub.s,.omega. and C.sub.s,2.omega. describe the weal< coupling between the 
three Fourier components, the modulation amplitude A being generally chosen 
such as J.sub.O(A)+C.sub.c,0,=0: 

S.sub..omega..about.T.sub.1 l.sub.s+c.sub.s,.omeg- a.l.sub.C 
S.sub.2.omega..about.T.sub.2l.sub.c+c.sub.s,2.omega.l.sub.s The spectroscopic 
variations of (T.sub.1 , T.sub.2) and (C.sub.c.O, C.sub.s,0, C.sub.s,.omega. and 
C.sub.s2.omega.) are calculated by fitting a polynomial variation to the 
experimental values measured with the orientations of said polarisation state 
generator, modulator and polarisation state detector, being respectively P, M and 
A, said calibration is performed according to the configurations P-M=.+- 
.45.degree.; A=0,degree., 90.degree.; M=.+-.45.degree. and P-M=.+-.45.degree.; 
A=45.degree.; M=45.degree., third processing means produces the value .psi. 
and .DELTA, from l.sub.O, l.sub.s, and l.sub.c according to simple trigonometric 
formulae and a forth degree polynomial is used for fitting the experimental values 
(Ti, T2, CcOi Cs,o, Cs,to, and Cs2u)> 

Doing so would allow a processing means that is attuned with the desired 
calibrations. 

1 1 . Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Woollam et al. (6,982,792) in view of Johs et al. (6,804,004), and further in view 
of Jellison, Jr. et al. (5,956,147). 
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Woollam et al. 's invention as further modified by Johs et al., discloses 
all of the claimed limitations above except the frequency of said modulator is 
between 30 and 60 kHz. 

However, Jeilison, Jr. et al. teaches in regards to claim 7, the frequency 
of said modulator is between 30 and 60 kHz (Column 5, lines 3-6 and Fig. 2). 

Given the teachings of Jelllson, Jr. et a!., it would have been obvious to 
one of ordinary skill in the art at the time of the invention to modify the 
spectrophotometer, ellipsometer, polarimeter and the like systems of Woollam et 
al. with the frequency of said modulator is between 30 and 60 kHz. 

Doing so would allow a modulation anywhere in that designated range of 

Hertz. 

12. Claims 10-12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Woollam et al. (6,982,792) in view of Jellison, Jr. et al. (5,956,147), and 
furthennore in view of Verentchikov et al. (6,504,1 50). 

Woollam et al. 's invention, as furthermore modified by Jellison, Jr. et 
al., discloses all of the claimed limitations above except pumping station 
comprises at least a primary pump, the polarimetric system comprises heating 
means for heating said chambers or for the thermal stability of the optical 
components, and the polarimetric system contains control means for regulating 
the temperature of the heating means with predetermined temperature range. 
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However, Verentchikov et al. teaches, in regards to claim 10, pumping 
station comprises at least a primary pump (Column 6, lines 6-12). 

In regards to claim 11, the polarimetric system comprises heating means 
19 for heating said chambers 14b or for the thermal stability of the optical 
components (Column 9, lines 22-26 and Figs. 1-3). 

And in regards to claim 12, the polarimetric system contains control 
means for regulating the temperature of the heating means 19 with 
predetermined temperature range (Column 3, lines 31-37 and Figs 1 & 2). 

Given the teachings of Verentchiltov et al., it would have been obvious to 
one of ordinary skill in the art at the time of the invention to modify the 
spectrophotometer, ellipsometer, polarimeter and the like systems of Woollam et 
al. with pumping station comprises at least a primary pump, the polarimetric 
system comprises heating means for heating said chambers or for the themial 
stability of the optical components, and the polarimetric system contains control 
means for regulating the temperature of the heating means with predetermined 
temperature range. 

Doing so would reduce losses and breaks up complexes of sample ions, 
as disclosed by Verentchikov et al. 

13. Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Woollam et al. (6,982,792) in view of Verentchikov et al. (6,504,150), and 
furthemiore in view of Johs et al. (6,804,004). 
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Wooliam et al. 's invention, as furthemnore modified by Verentchikov at 
al., discloses all of the claimed limitations above except that the focusing means 
comprises an MgF2 lens or another FUV transparent material. 

However, Jobs et al. teaches, in regards to claim 19, said focusing 
means comprises a MgF2 lens or another FUV transparent material (Column 41 , 
lines 1-7). 

Given the teachings of Johs et a!., it would have been obvious to one of 
ordinary skill in the art at the time of the invention to modify the 
spectrophotometer, ellipsometer, polarimeter and the like systems of Wooliam et 
al. with a focusing means that comprises a MgF2 lens or another FUV 
transparent material. 

Doing so would allow the lens coating to be an optimal bi-refringent 
surface. 

14. Claims 20-23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Wooliam et al. (6,982,792) in view of Johs et al. (6,804,004), and 
furthennore in view of Wollmann et al. (6,449,036). 

Wooliam et al.'s invention, as furthermore modified by Johs et al. 

discloses all of the claimed limitations above except the detection means 
comprises a first detector covering radiations in the spectral range from visible to 
ultraviolet and a second detector for radiations in the far ultraviolet spectrum, a 
diaphragm is located in front of the first detector and the second detector in order 
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to reject parasitic beams, said optical means comprises concave mirrors and said 
concave miniors are coated witli a protecting layer, said layer being MgF2. 

However, Wollmanh et ai. teaches, in regards to claim 20, the detection 
means comprises a first detector 1 5 covering radiations in the spectral range 
from visible to ultraviolet and a second detector 20 for radiations in the far 
ultraviolet spectrum (Column 9, lines 18-23). 

In regards to claim 21, a diaphragm 30 is located in front of the first 
detector 15 and the second detector 20 I order to reject parasitic beams (Column 
20, lines 11-13 and Figs. 1-3). 

In regards to claim 22, said optical means comprises concave mirrors 1 
(Column 13, lines 7-10). 

And in regards to claim 23, said concave mirrors are coated with a 
protecting layer, said layer being MgF2 (Column 39, lines 62-66 and Fig. 1a2). 

Given the teachings of Wollmann et al., it would have been obvious to 
one of ordinary skill in the art at the time of the invention to modify the 
spectrophotometer, ellipsometer, polarimeter and the like systems of Woollam et 
al. with the detection means comprises a first detector covering radiations in the 
spectral range from visible to ultraviolet and a second detector for radiations in 
the far ultraviolet spectrum, a diaphragm is located in front of the first detector, 
the second detector in order to reject parasitic beams and said optical means 
comprises concave mirrors and said concave mirrors are coated with a protecting 
layer, said layer being MgF2. 
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Doing so would allow the multiple beams that a reflected from the 
sample's surface, to be detected by more than one detector. 

Conclusion 

15. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 6,664,954. 

Any inquiry conceming this communication or earlier communications from 
the examiner should be directed to lYABO S. ALLI whose telephone number is 
571-270-1331. The examiner can nomnally be reached on M-Th 7:30am- 
5:00pm; 1 st F-OFF & 2nd F- 7:30-4pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Ten^ell McKinnon can be reached on 571-272-4797. The 
fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Infomiation Retrieval (PAIR) system. Status Information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status infomfiation for unpublished applications is available through 
Private PAIR only. For more infonnation about the PAIR system, see http://pair- 
dlrect.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
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Representative or access to the automated information system, call 800-786- 
91 99 (IN USA OR CANADA) or 571-272-1 000. 

lYABO S. ALU 
Examiner 
Art Unit 21 12 
January 3, 2006 
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